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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates to a cell growth s 
inhibitor containing an anti-glypican 3 antfoody as an ac- 
tive ingredient. 

BACKGROUND OF THE INVENTION 

10 

[0002] The glypican family has been reported to be 
present ae a new family of heparan sulfate proteogly- 
cans that are present on cell surfaces. To date, the 5 
types of glypicans (glypican 1, glypican 2, glypican 3, 
glypican 4 and gtyplcan 5) have been reported as mem- 15 
bers of the glypican family. These members of the family 
have core proteins of uniform size (approximately 60 
kDa), share specific and well-conserved cysteine se- 
quences, and bind to ceil membranes via gtycosyl phos- 
phatidyl inositol (GPI) anchors. 20 
[0003] A Dally (division abn ormaly delayed) gene has 
been Identified by screening for genes of a variant of 
Drosophila melanogaster having an abnormal cell divi- 
sion pattern in the development of the central nervous 
system. The cDNA of Dally is known to represent an 
open reading frame (ORF) encoding a product having a 
sequence that shows homology (24 to 26% homology) 
with a membrane-spanning proteoglycan (QRIPs) of a 
vertebrate containing all the features of a glypican. it has 
been then suggested that the dally gene plays a role in 30 
regulating the dpp (decapentaplegia) receptor mecha- 
nism. This suggests that the glypican of a mammal may 
regulate the signal transduction between TGF and BMP. 
Specifically, ft has been suggested that glypican may 
function as a common receptor for some of heparin- « 
binding growth factors (e.g., EGF, PDGF, BMP2 and 
FGPs). 

[0004] Glypican 3 has been isolated as a transcript 
under developmental regulation in rat intestine (Fiimus, 
J., Church, J. G., and Bulck, R.n. (1988) Mol. Cell Biol. 40 
8, 4243-4249), and then identified as OCT-6, a GPI- 
linked heparan sulfate proteoglycan of the glypican fam- 
ily, which has a core protein with a molecular weight of 
69 kDa (Filmus, J., Shi, W. t Wong, Z.-M., and Wong, M. 
J. (1 995) Biochem. J. 311, 561 -565). Also In humans, a 4$ 
gene encoding glypican 3 has been isolated as MXR-7 
from a human gastric cancer cell line (Hermann Lege et 
al., Gene 1 88 (1 997) 151-1 56). Glypican 3 has been re- 
ported to form a protein-protein complex with an insulin- 
like growth factor-2 so as to regulate the action of the so 
growth factor (Pllia, G. et al, (1996) Nat. Genet12 ( 
241 -247). This report suggests that glypican 3 does not 
always Interact with growth factor having the heparan 
sulfate chain. 

[00051 There has been a report suggesting that glyp- & 
ican 3 may be utilized as a hepatic cancer marker 
(Hey-Chi Hsu et al., CANCER RESEARCH 57, 
5179-5184 (1997)). However, there is no finding indicat- 



ing a dear relationship between glypican 3 and the pro- 
liferation of carcinoma ceils. 
[0006] Moreover, it has also been suggested that gly- 
pican may function as a receptor for endostatin that may 
act as a vascularization Inhbitor (Molecular Cell (2001 ), 
7, 811-822). However, the relationship between this 
function and cell proliferation has not been elucidated 
either. 

[0007] As described above, the involvement of glypi- 
can 3 in cell proliferation has been suggested. However, 
the cell proliferation mechanism and the like are un- 
known, and the application of glypcian 3 for the regula- 
tion of ceil proliferation has never been attempted. 

SUMMARY OF THE INVENTION 

[0008] An object of the present Invention is to provide 
a ceil growth inhibitor containing an anti-glypican 3 an- 
tibody as an active Ingredient. 
[0009] As a result of intensive studies, we have com- 
pleted the present invention by finding that the anti-gfy- 
ptean 3 antibody exerts cell pro! If eration-inhiblting activ- 
ity by ADCC (antibody-dependent cell-mediated cyto- 
toxicity) activity and CDC (complement-dependent cy- 
totoxicity) activity. Furthermore, it is also predicted that 
anti-gfypican 3 antibodies also exert cell proliferation- 
inhibiting activity by Inhibiting the action of a growth fac- 
tor. Furthermore, antl-glypican 3 antibodies can also ex- 
ert cell proliferation-inhibiting activity by binding with cy- 
totoxic substances such as a radioactive isotope, a 
chemotherapeutant or toxin derived from bacteria. 
p)01 0] The present Invention is as follows: 

(1) A call growth Inhibitor, containing an antl-grtyp- 
Ican 3 antibody as an active ingredient; 

(2) The cell growth inhibitor of (1), wherein the anti- 
gfypican 3 antfcody has cytotoxic activity; 

(3) The cell growth Inhibitor of (2), wherein the cy- 
totoxic activity is anttoody-dependent cell-mediated 
cytotoxicity (ADCC) activity or complement-de- 
pendent cytotoxicity (CDC) activity; 

(4) The cell growth inhibitor of any one of (1 ) to (3), 
wherein the cells are carcinoma ceils; 

(5) The call growth inhtoitor of (4), wherein the cells 
"are selected from the group consisting of hepatic 

cancer cells, lung cancer cells, colon cancer cells, 
rriarnrnary cancer cells, prostate cancer cells, 
leukemia cells, lymphoma celts and pancreatic can- 
cer cells; 

(6) The cell growth inhbitor of (5), wherein the cells 
are hepatic cancer cells; 

(7) The cell growth Inhibitor of any one of (1) to (6), 
wherein the antibody is a monoclonal antibody; 

(8) The cell growth inhibitor of any one of (1) to (6), 
wherein the antibody is a humanized antibody or a 
chimeric antibody; 

** * (9) An antibody, binding to glypican 3; 

(10) The antibody of (9), having cytotoxic activity; 
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(11) The antibody of (10), having cytotoxic activity 
against hepatic cancer cells; and 

(12) The antibody of (11), having cytotoxic activity 
against an HuH-7 hepatic cancer cell line. 

[0011] The present invention will be described in de- 
tail below. 

[0012] The present invention Is a cell growth inhibitor 
containing an anti-glypjcen antibody as an active ingre- 
dient. Furthermore, the present invention is a ceii growth 
inhibitor containing the anti-glypican antibody as an ac- 
tive ingredient that can be used for the therapy against 
diseases baaed on abnormal cell proliferation, and par- 
ticularly against cancer. 

[001 3] Examples of the anti-gfyplcan 3 antibody of the 
present invention include a known antibody such as a 
humanized antibody, a human antibody (W096/33735), 
a chimeric anttoody (JP Patent Publication (Kokai) No. 
4-228089 A (1992) ) or a mouse antibody, as well as 
antibodies In the present invention. In addition, an anti- 
body may be a polyclonal antibody, and is preferably a 
monoclonal antibody. 

[0014] The anti-grypican 3 anttoody used in the 
present invention may be derived from any origin, may 
be of any type (monoclonal or polyclonal) and may be 
In any form, as long as it is capable of inhibiting ceil pro- 
liferation. 

1. Aoti-glypican 3 antibody 

[0015] The anti-glypican 3 anttoody used in the 
present invention can be obtained by a known means 
as a polyclonal or a monoclonal antibody. A particularly 
preferred anti-glypican 3 antibody used In the present 
Invention Is a monoclonal antibody derived from a mam- 
mal. Examples of the monoclonal antibody derived from 
a mammal Include an antibody produced by a hybri do- 
ma and an anttoody produced by a host transformed us- 
ing an expression vector containing the antibody gene 
by genetic engineering techniques. This antibody binds 
to gfypican 3 so as to inhibit eel proliferation. 
[0016] An example of such an antfoody is a mono- 
clonal anttoody produced by the hybridoma clone of the 
present invention. 

2. Antibody-producing hybridoma 

[0017] A monoclonal antibody-producing hybridoma 
can be basically prepared using known techniques as 
follows. That is, the hybridoma can be prepared by per- 
forming immunization using glypican 3 as an immuno- 
gen according to a standard immunization method, 
causing the thus obtained tmmunocytes to fuse with 
known parent cells by a standard ceil fusion method, 
and then screening for monoclonal antibody-producing 
ceils by a standard screening method. 
10018] Specifically, monoclonal antibodies can be 
prepared as follows. 



[0019] Human glypican 3 to be used as an knmuno- 
gen to obtain antibodies is first obtained by expressing 
the glypican 3 (MXR7) gene (amino acid sequence) as 
disclosed by Lage, H. et ai (Gene 1 88 (1997), 151-156). 
^ Specifically, the gene sequence encoding glypican 3 Is 
inserted in a known expression vector system, an ap- 
propriate host ceii is transformed, and then a target hu- 
man glyplcah 3 protein is purified by a known method 
from the host ceils or the culture supernatant 
to [0020] Next, this purified glypican 3 protein is used as 
an Immunogen. Alternatively, the partial peptide of gly- 
pican 3 can be used as a sensitization antigen. At this 
time ti . the partial pop\\6Q can be obtained by chemical 
synthesis from the amino acid sequence of human gly- 
f5 pican 3. 

[0021] Anti-glypican 3 antibody inhibits cell prolifera- 
tion activity with the ADCC action, the CDC action and 
the activity of a growth factor. Moreover, the anti-glypi- 
can 3 antibody can also inhibit cell proliferation by bind- 
20 ing with a cytotoxic substance such as a radioisotope, 
a.chemotherapeutant or a toxin derived from bacteria. 
Hence, in the present invention, an epitope on a glypi- 
can 3 molecule which is recognized by the anti-glypican 
3 antibody is not limited to a particular epitope. The anti- 
cs glypican 3 anttoody may recognize any epitope , as long 
as the epitope is present on a glypican 3 molecule. Ac- 
cordingly, any fragment can be used as an antigen for 
preparing the anti-glypican 3 antibody of the present In- 
vention, as long as it contains the epitope on a gfypican 
so 3 molecule. 

10022] A mammal to be Immunized with an Jmmuno- 
gen Is not specfically limited, and is preferabfy selected 
in consideration of compatibility, with a parent cell to be 
used for cell fusion. For example, rodents such as mice, 
35 rats, hamsters or rabbits, or monkeys are generally 
used. 

[0023] Animals are Immunized with an immunogen 
according to a known method. For example, immuniza- 
tion is performed by a general method wherein a rnam- 

40 mal Is Injected intraperitoneal or subcutaneousry with 
an immunogen. Speclficafly, an immunogen is diluted 
with or suspended in an appropriate volume of PBS 
(Phosphate-Buffered Saline), physiological saine orthe 
like; an appropriate volume of a standard adjuvant such 
as a Freund's complete adjuvant is mixed with the prod- 
uct If necessary; •emulslficarjon Is performed; and then 
the solution is administered to mammals several times 
every 4 to 21 days. In addition, an appropriate carrier 
can also be used upon immunization with an immuno- 

90 gen. 

[0024] Mammals are Immunized as described above, 
and then an increased titer of a desired antibody in the 
serum is confirmed. Subsequently, immunocytes are 
collected from the mammals, and then subjected to ceil 
w fusion. A preferred immunocyte is particularly a spteno- 
cyte. 

[0025] As a partner cell to be fused with the above 
Immunocyte, a mammafian myetoma cell is used. Ex- 



3 

i 

3N80CCID: <EP 141 1 1 18A1_L> 



5 



EP1411118A1 



6 



amples of a cell Una of a myeloma cell that is. preferably 
used herein include various known cell lines such as P3 
(P3x63Ag8.653) (J. Immnol. (1979) 123, 1548-1550), 
P3x63Ag8U.1 (Current Topics in Microbiology and Im- 
munology (1978) 81, 1-7), NS-1 (Kohler. G. and Milstein, 
C. Eur. J. Immunol. (1976) 6, 511-519), MPC-11 (Mar- 
guiies. D.H. et al., Cell (1 976) 8, 405-415), SP2/0 (Shul- 
man, M. et al., Nature (1 978) 278, 269-270), FO (de St. 
Groth, S. F. et al., J. Immunol. Methods (1 980) 35, 1 -21 ), 
S194 (Trowbridge, I. S. J. Exp. Med. (1978) 148, 
31 3-323) and R210 (Galfre, G. et al., Nature (1 979) 277, 
131-133). 

[0026] Cell fusion of the above immunocytes with my- 
eloma cells can be basically performed according to a 
known method, for example, the method of Kohler and 
Milstein et al (Kohler. G. and Milstein, C, Methods En- 
zymol. (1981) 73, 3-46). 

[0027] More specifically, the above eel fusion is per- 
formed in a standard nutrition culture solution in the 
presence of, for example, a cell-fusion accelerator, As 
a cell-fusion accelerator, for example, polyethylene gly- 
col (PEG), hemagglutinating virus of Japan (HVJ) or the 
like is used. If desired, an adjuvant such as dimethyisul- 
foxkie can also be used by addition to further enhance 
fusion efficiency. 

[0028] Any ratio of immunocytes to myeloma cells 
may be set for use herein. For example, it is preferable 
that the number of immunocytes be 1 to 1 0 times greater 
than that of myeloma cells. As a culture solution to be 
used for the above cell fusion, for example, a RPM 11 640 
culture solution or a MEM culture solution which is ap- 
propriate for the growth of the above myeloma cell tine, 
or other standard culture solutions that are used for this 
type of cell culture can be used. Moreover, a serum fluid 
such as fetal calf serum (FCS) can be used In combina- 
tion therewith. 

[0029] Cell fusion is performed by mixing sufficiently 
certain amounts of the above immunocytes and myelo- 
ma cells in the above culture solution, adding a PEG (e. 
g., with an average molecular weight of approximately 
1000 to 6000) solution (a general concentration of 30 to 
60% (w/v)) pre-heated at approximately 37*C with, and 
then mixing the solution, so as to form target fused cells 
(hybridomas). Subsequently, an appropriate culture so- 
lution is added successively, and then a step of remov- 
ing the supernatant by centrtfugatlon is repeated, so that 
reagents for cell fusion or the Rice that Is unfavorable for 
the growth of the hybridomas is removed. 
[0030] The thus obtained hybridomas are selected by 
culturing the hybridomas in a standard selective culture 
solution such as a HAT culture solution (a culture solu- 
tion containing hypoxanthine, aminopterin and thymi- 
dine). Culture in the above HAT culture solution is con- 
tinued for a tfrne period sufficient for the cells (unf used 
cells) other than the target hybridomas to die (normally, 
several days to several weeks). Subsequently, a stand- 
ard limiting dilution method is conducted, so that screen- 
ing for and monocionlng of hybridomas that produce a 



target antibody are performed. 
[0031J In addition to a method with which the above 
hybridomas are obtained by immunizing non-human an- 
imals with antigens, desired human antibodies having 
s binding activity to giypican 3 can also be obtained (see 
Japanese Patent Publication (Kokoku) No. 1-59878 B 
(1989)) by sensitizing in vitro human lymphocytes with 
giypican 3, and causing the sensitized lymphocytes to 
fuse with the human-derived myeloma cells having a 
10 permanent division potential. Moreover, giypican 3 as 
an antigen is administeredto a transgenic animal having 
all the repertories of a human antfoody gene to obtain 
anti-glypican 3 antibody-producing cells, and then hu- 
man antibodies for giypican 3 may be obtained from the 
1$ Immortalized anti-gtyplcan 3 anttoody-producing cells 
(see International Patent Publication Nos. WO 
94/25585, WO 93/12227, WO 92/03918 and WO 
94/02602). 

[0032] The thus prepared hybridomas producing 
20 monoclonal antibodies can be passage-cultured in a 
standard culture solution, or can be stored for a long 
period in liquid nitrogen. 

[0033] One example of a method employed to obtain 
monoclonal anttoodies from the hybridomas involves 
25 culturing the hybridomas and obtaining monoclonal an- 
tibodies in the culture supernatant according to a stand- 
ard method. Another method involves administering the 
hybridomas to mammals that are compatible with the 
hybridomas to cause them to proliferate, and obtaining 
monoclonal antibodies In the ascites. The former meth- 
od Is suitable to obtain antibodies of high purity. On the 
other hand, the latter method Is suitable for the mass 
production of antibodies. 

33 3. Recombinant anttxxfy 

[0034] A monoclonal anttoody that can be used In the 
present invention is a recombinant monoclonal antibody 
that ie prepared by cloning the antibody gene from the 
*o hybridoma, Incorporating the gene into an appropriate 
vector, introducing the vector into a host, and then caus- 
ing the host to produce the recombinant monoclonal an- 
tibodies by genetic engineering techniques (e.g., see 
Van damme, A. M. et a!., Eur. J. Bfochem. (1990) 192, 

49 767-775, 1 990). Specifically, mRNA encoding the vari- 
able (V) region of an anti-glypican 3 antibody is isolated 
from*a hybridoma producing the anti-glypican 3 anti- 
body. mRNA Is isolated by a known method such as a 
guanldlne ultracentrif ugai method (Chirgwln, J. M. et al., 

50 Biochemistry (1979) 18, 5294-5299) or an AGPC meth- 
od (Chomczynski, P et al., Anal. Btochem. (1987) 162, 
1 56-1 59), thereby preparing total RNA. Target mRNA is 
then prepared using an mRNA Purification Kit (Pharma- 
cia) or the like. In addition, mRNA can also be directly 

55 prepared using a QutekPrep mRNA Purification Kit 
(Pharmacia). 

[0035] The cDNA of the antibody V region Is synthe- 
sized using reverse transcriptase from the thus obtained 
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mRNA. cDNA is synthesized using an AMV Reverse 
Transcriptase First-strand cDNA Synthesis Kit (SEIKA- 
GAKU CORPORATION) or the like. In addition, to syn- 
thesize and amplify cDNA, for example, a 5'-Ampll 
FINDER RACE Kit (Clontech) and the 5'-RACE method s 
using PCR (Frohman, M. A, et ai„ Proc. Natl. Acad. Sci. 
USA (1988) 85, 8998-9002, Belyavsky, A. etai., Nucleic 
Acids Res. (1989) 17, 2919-2932) can be employed. 
[0036] A target DNA fragment is purified from the thus 
obtained PCRproduct, andthen HgatedtoavectorDNA. 10 
Furthermore, a recombinant vector is prepared from the 
product, and then the vector is introduced into Es- 
chBrichia coliorthe like, consecutively, colonies are se- 
lected, thereby preparing a desired recombinant vector. 
The nucleotide sequence of a target DNA is then con- is 
firmed by a known method, such as a dldeoxynucleotide 
chain termination method. 

[0037] After a DNA encoding the V region of the target 
anti-glypican 3 antibody is obtained, this DNA is Incor- 
porated into an expression vector containing a DNA en- so 
coding the constant region (C region) of the desired an- 
tibody. 

[0038] To produce the anthgtyptean 3 antibodies used 
in the present invention, the antibody gene is incorpo- 
rated into an expression vector so that the gene is ex- 25 
pressed under the regulation of the gene expression 
control region including, for example, an enhancer and 
a promoter. Next, a host cell is transformed with the ex- 
pression vector, causing ths host to express the anti- 
body. 30 
[0039] An antibody gene can be expressed by incor- 
porating a DNA encoding the antibody heavy chain <H- 
chaln) or a DNA encoding the antibody light chain (L- 
chain) separately into expression vectors, andthen si- 
multaneously transforming a host cell with the vectors; ss 
or by incorporating DNAs encoding the H-chaln and the 
L-chain Into a single expression vector, and then trans- 
forming a host cell with the vector (see WO 94/11523). 
[0040] In addition to the above host cell, a transgenic 
animal can also be used to produce a recombinant an- 40 
tfoody. For example, an antibody gene is inserted In a 
gene encoding a protein (e.g., goat p casein) uniquely 
produced in milk, thereby preparing as a fused gene. A 
DNA fragment containing the fused gene into which the 
antibody gene has been Inserted is Injected Into a goat 4S 
embryo, and then such embryo is Introduced Into a fe- 
male goat. Desired antibodies can be obtained from the 
milk produced by the transgenic goat or the offspring 
bom from the goat that has accepted the embryo. 
Furthermore, .to increase the milk volume containing so 
the desired antibody produced by the transgenic goat, 
hormones can be administrated for the transgenic goat 
(Ebert, K. M. et al., BioOechnology (1994) 12, 699-702). 

4. Altered antibody 55 

[0041] In the present invention, in addition to the 
above antibody, artificially altered gene recombinant an- 



tibodies such as chimeric antibodies or humanized an- 
ybodies can be used for, for example, lowering heter- 
oantigeniclty against a human. These altered antibodies 
can be produced using a known method. 
[0042] Chimeric antibodies can be obtained by ((gat- 
ing the DNA encoding the above antibody V-region to a 
DNA encoding a human antibody C-region, incorporat- 
ing the product into an expression vector, and then in- 
troducing the vector into a host to cause the host to pro- 
duce the antibodies. Using this known method, chimeric 
antibodies useful in the present invention can be ob- 
tained. 

[0043] Humanized antibodies are also referred to as 
reshaped human antibodies, which are prepared by 
grafting an antibody CDR (complementarity determining 
region) of a mammai other than a human, such as a 
mouse, to the CDR of a human antibody. The general 
gene recombination technique thereof is also known 
(see European Patent Application Publication No. EP 
126023 and WO 96702576). 
[0044] Specifically, the DNA sequence is synthesized 
by the PCR method using as primers several oligonu- 
cleotides that have been prepared to have a portion 
overlapping the terminal regions of both mouse antbody 
CDR and the framework region (FR) of a human anti- 
body (see the method as described In WO 98/1-3388). 
10045] The framework region ligated to the CDR hav- 
ing a^ good antigen binding site is selected. Amino adds 
in the framework region in the antibody variable region 
may be substituted as required, so that the CDR of a 
reshaped human antibody forms an appropriate anti- 
gen-binding site (Sato, K. etal., Cancer Res. (1993)53, 
861-866). 

[0046] Regions of a human antibody are used tor the 
C regions of a chimeric antibody and a humanized an- 
tibody. For example, for the H-chain, C7I, C72, Ofi or 
Ct4C, and for the L-chain, Ck or CX can be used. In 
addition, to improve the stability of antibodies or the pro- 
duction thereof, the human antibody C-region may be 
modified. 

[0047] A chimeric antibody consists of the variable re- 
gion of an antibody derived from a mammal other than 
a human, and a constant region derived from a human 
antibody. In the meantime, a humanized antibody con- 
sists of the CDR of an antibody derived from a mammal 
other than a human, and the framework region and C 
region derived from a human antibody. Since the anti- 
genicity of the humanized antibody is designed to be low 
in a human body, it Is useful as an active ingredient of 
a therapeutic agent of the present Invention. 

5. Modified antbody 

(0048] The anttoody used in the present invention is 
not limited to the whole molecule as long as It binds to 
gryptcan 3 and suppresses ceil proliferation, and may 
be a fragment of the anttoody or the modified product 
thereof. Both a bivalent antibody and a monovalent an- 
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tibody are Included. Examples of the fragment of an an- 
tibody Include Fab, Ffab 1 ^, Fv, Fab/c having one Fab 
and a complete Fc, and a single chain Fv (scFv) wherein 
the Fv of the H-chain or the L-chain Is ligated with an 
appropriate linker. Speclflca&y, an antibody fragment Is 
synthesized by treating the antibody with an enzyme 
such as papain or pepsin, or genes encoding these an- 
tbody fragments are constructed, the genes are intro- 
duced into expression vectors, and the genes are then 
expressed by appropriate host cells (see e.g., Co., M. 
S. et a)., J. Immunol. (1 994) 152, 2968-2976, Better, M. 
& Horwitz, A. H. Methods in Enzymology (1989) 178, 
476-496, Academic Press, Inc., Plueckthun, A. & Sker- 
ra, A. Methods in Enzymology (1 989) 1 78, 476-496, Ac- 
ademic Press, Inc., Lamoyi, E., Methods In Enzymology 
(1989) 121, 652-663, Rousseaux, J. et al., Methods In 
Enzymology (1989) 121 , 663-669, and Bird, R. E. et al., 
TIBTECH (1991)9,132-137). 
[0O49] scFv is obtained by linking the H-chain V-re- 
gion and the L-chain V-region of antibodies. In the scFv, 
the H-chaln V-regf on and the L-chafh V-region are linked 
via a linker, or preferably a peptide linker (Huston, J. S. 
et al., Proc. Natl. Acad. Sd. U.S.A. (1988) 85, 
5879-5883). The H-chain V-region and the L-chain V- 
reglon in scFv may be derived from any of those de- 
scribed as antibodies in this specification. As a peptide 
linker to Hnk the V-regions, for example, any single- 
stranded peptide comprising i 2 to 19 amino acid resi- 
dues is used. 

{0050] A DNA encoding scFv can be obtained as fol- 
lows. Amplification is performed by the PGR method us- 
ing as templates the entire or DNA portions encoding 
desired amino acid sequences (of a DNA encoding the 
H-chain or the H-chaln V-reglon of the above antibody, 
and a DNA encoding the L-chaln or the L-chain V-re- 
gion), and using a primer pair that specifies both ends. 
Amplification is then further performed by a combined 
use of a DNA encoding a peptide linker portion and a 
primer pair that specify to cause both ends to ligate re- 
spectively to the H-chaln and L-chain. 
[0051] Furthermore, once a DNA encoding scFv Is 
prepared, expression vectors containing the DNAs, and 
hosts transformed with the expression vectors, can be 
obtained according to the standard method, in addition, 
by the use of the host, scFv can be obtained according 
to the standard method. 

[0062] These antibody fragments can be produced 
using hosts by obtaining the genes thereof in a manner 
similar to the above method, and then causing the ex* 
pression of the genes. The "antibody* In the present in- 
vention also encompasses these antibody fragments. 
[0053] As a modified antibody, anti-gfyplcan antibod- 
ies bound to polyethylene glycol (PEG) or one of various 
molecules such as a cytotoxic substance can be used. 
The "antibody" in the present invention also encom- 
passes these modified antibodies. Such a modified an- 
tibody can be obtained by chemically modifying the ob- 
tained antibody. In addition, an antibody modification 



method has already been established in the art. 
[0054] Furthermore, the antibody used in the present 
invention may be a bispecific antibody. The bispecific 
antibody may have antigen-binding sites that recognize 

s a different epitope on a glyplcan 3 molecule. Alternative- 
ly, one antigen-binding site may recognize gtypfcan 3 
and the other antigen-binding site may recognize a cy- 
totoxic substance such as a chemotherapeutant, toxin 
derived from cells, radioactive substance or the like. In 

w this case, a cytotoxic substance Is allowed to directly act 
on a cell expressing glyplcan 3 to specifically damage 
tumor eels, so that tumor cell proliferation can be sup- 
pressed. A bispecific antibody can be prepared by bind- 
ing H-L pairs of two types of antibodies, and ft can also 

15 be obtained by fusing hybridomas producing different 
monoclonal antibodies to prepare bispecific antibody- 
producing fused cells. Furthermore, a bispecific anti- 
body can also be prepared by genetic engineering tech- 
niques. 

20 

6. Expression and production of recombinant antibody 
or modified antibody 

[0055] Antbody genes constructed as described 
2$ above can be expressed and thus obtained by a known 
method, in the case of mammalian cells, a gene can be 
expressed by operabry linking a useful promoter that is 
generally employed and the antibody gene to be ex- 
pressed, and by linking a potyA signal downstream on 
so the3' side thereof . A promoter/enhancer is, forexample, 
a human cytomegalovirus Immediate early promoter/ 
enhancer. 

J0Q56] Furthermore, examples of another promoter/ 
dnh^ncer that can be used In the present Invention for 

35 antibody expression include a virus promoter/enhancer 
such as a retrovirus, a polyoma virus, an adenovirus or 
a simian virus 40 (SV40), or a promoter/enhancer de- 
rived from a mammalian cell such as human elongation 
factoria(HEFIa). 

40 [0057] When a SV40 promoter/enhancer is used, 
gene expression can be readily performed by the meth- 
od of MuWgan et a) (Nature (1 979) 277, 108) and when 
a HEF1 a promoter/enhancer is used, gene expression 
can be reaciry performed by the method of Mizushima 

45 et at (Nucleic Adds Res. (1990) 18, 5322). 

[0058] In the case of Escherichia coii, a useful pro- 
moter that Is generally used, a signal sequence for an- 
tibody secretion, and an antibody gene to be expressed 
are operabfy linked, so that the gene can be expressed. 

50 Examples of a promoter include a iacz promoter and an 
araB promoter. When the lacz promoter Is used, the an- 
tibody gene can be expressed by the method of Ward 
et al (Nature (1098) 341 , 544-546; FASEB J. (1992) 6, 
2422-2427), or when the araB promoter Is used, the an- 

55 tibody gene can be expressed by the method of Better 
et al (Science (1988) 240, 1041-1043). 
[0059] As a signal sequence for the antibody secre- 
tion, a peiB signal sequence (Lei, S. P. et al J. Bacterid. 

.. 
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(1987) 169, 4379) may be used when the antibody is 
produced in the periplasm ot Escherichia coii After an- 
tibodies produced in the periplasm are isolated, the 
structure of the antibody is appropriately refolded and 
used. 

[0060] A replication origin that can be used is derived 
from a SV40, a polyoma virus, an adenovirus, a bovine 
papilloma virus (BPV) or the like. Furthermore, to am- 
plify the number of gene copies in a host ceil system, 
an expression vector can contain an aminoglycoside 
transferase (APH) gene, a thymidine kinase (TK) gene, 
an Escherichia coif xanthine guanine phospboribosyl- 
transferase (Ecogpt) gene, a dihydrofoiate reductase 
(dhfr) gene or the like as a selection marker. 
[0061] To produce the anttoodies used in the present 
invention, any expression systems such as a eukaryotic 
celt system or a prokaryotic cell system can be used. 
Examples of eukaryotic cells include animal cells such 
as cells of an established mammalian cell system or an 
insect cell system, and filamentous fungus cells and 
yeast cells. Examples of prokaryotic cells Include bac- 
terial cells such as Escherichia coil ceils. 
[0062] Preferably, antibodies used in the present in- 
vention are expressed in mammalian cells such as 
CHO, COS, myeloma, BHK, Vero or HeLa cells. 
[0063] Next, a transformed host cell Is cultured to vitro 
or in vivo, so as to cause the host cell to produce a target 
antibody. Host cells are cultured according to a known 
method. For example, as a culture solution, DMEM, 
MEM, RPMI1640, IMDM or the like can be used. A se- 
rum fluid such as fetal calf serum (FCS) can be used in 
combination. 

7. Separation and purification of antibody 

[0064] The antibodies expressed and produced as 
described above can be isolated from the cells or host 
animals, and purified to a uniform level. Isolation and 
purification of the antibodies to be used in the present 
invention can be performed using affinity columns. An 
example of a column using a protein A column is a Hyper 
D, POROS, Sepharose RF (Pharmacia). Other stand- 
ard isolation and purification methods that are employed 
for proteins may be used, and there is no limitation re- 
garding their use. For example, a chromatography col- 
umn other than the above affinity column, a fitter, ultra- 
filtration, a method of salting out, dialyses and the like 
may be appropriately selected and combined for use, 
so that antibodies can be isolated and purified (Antibod- 
ies A Laboratory Manual. Ed Harlow, David Lane, Cold 
Spring Harbor Laboratory, 1988). 

8. Confirmation of antibody activity 



1988) and activity to inhibit Rgand receptor binding 
(Harada, A. et a!., International Immunology (1993) 5, 
681-690). 

[0066] As a method to measure the antigen-binding 
5 activity of the antl-gtyplcan 3 antibody used in the 
present invention, ELISA (enzyme-linked immunosorb- 
ent assay), El A (enzyme immunoassay), RIA (radioim- 
munoassay) or the fluorescent antibody technique can 
be employed. For example, when enzyme Immu- 
10 noassay is employed, a sample containing anti-glypican 
3 antibodies, such as the culture supernatant of anti- 
grypican 3 antibody-producing cells or purified antibod- 
ies are added to a plate coated with glypban 3. A sec- 
ondary antibody labeled with an enzyme such as alka- 
15 line phosphatase is added. The plate is then incubated 
and then washed, an enzyme substrate such as p-nitro- 
phenyl phosphoric acid is added, and than absorbance 
is measured, so that antigen-binding activity can be 
evaluated. 

so [0067] To confirm the activity of the antibody used In 
the present invention, the neutralization activity of an an- 
rj-glypican 3 antibody is measured. 



25 



9. Cytotoxic activity 



[0068] The antibodies used in the present invention 
have AOCC activity or CDC activity as cytotoxic activity. 
[0069] ADCC activity can be measured by mixing ef- 
fector cells, target celts and anti-glypican 3 antibodies, 

so ana* then examining the degree of ADCC, As effector 
cells, for example, mouse spJenocytes, human periph- 
eral blood or monocytes isolated from the bone marrow 
can be used. As target cells, for example, human estab- 
lished cell lines such as HuH-7 human hepatic cancer 

35 cell line can be used. Target cells are previously labeled 
with 51 Cr, anti-glypican 3 antibodies are added to the 
ceils, and then incubation is performed. Next, effector 
cells are added at an appropriate ratio of the cells to the 
target cefe, and then incubation is performed. After In- 

40 cubatfon, the supernatant is collected and radioactivity 
in the supernatant is counted, so that ADCC activity can 
be measured. 

[0070] CDC activity can be measured by mixing the 
above labeled target ceils and anti-glypican 3 anttood- 

45 ies, adding complements, performing incubation, curtur- 
ing, and then counting radioactivity in the supernatant 
[0071] Antibodies need an Fc portion to exert cytotox- 
ic activity. When the ceil growth Inhibitor of the present 
invention utilizes the cytotoxic activity of an antfoody, the 

50 anti-glypican 3 anttoody used in the present invention is 
required to contain the Fc portion. 

10. Inhtoition of vascularization 



[0065] Known means can be employed to assay the 
antigen-binding activity of the antibody used in the 
present Invention (Antibodies A Laboratory Manual. Ed 
Harlow, David Lane, Cold Spring Harbor. Laboratory, 



w [0072] The anti-glypican 3 antibody of the present in- 
vention can be used to inhfort vascularization. 
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11 . Administration method and pharmaceutical 
preparation 

[0073] The cell growth Inhibitor of the present inven- 
tion Is used to treat or improve conditions arising from 5 
disease based on abnormal cell proliferation, and par- 
ticularly, cancer. 

[0O74J Preferred examples of the target carcinoma 
cells of the cell growth inhibitor of the present Invention 
include, but are not specifically limited to, hepatic cancer io 
cells, lung cancer ceils, colon cancer ceils, mammary 
cancer ceils, prostate cancer ceils, leukemia cells, lym- 
phoma ceils and pancreatic cancer cells. Hepatic can- 
cer cells are particularly preferred, 
{0075] Effective dose is selected from the range of 15 
0.001 mg to 1 000 mg per kg In body weight per admin- 
istration. Alternatively, a dose in the range of 0.01 to 
1 00000 mg/body per patient can be selected. However, 
the dose of the therapeutic agent containing anti-gfypl- 
can 3 antibodies of the present invention is not limited %> 
to these doses. 

[0076J Furthermore, as the dosage time of the thera- 
peutic agent of the present invention, the agent can be 
administered either before or after the onset of the clin- 
ical symptoms of a disease. 25 
[0077] "Die therapeutic agent containing antl-gfypican 
3 antibodies as an active ingredient of the present In- 
vention can be formulated according to standard meth- 
ods (Remington's Pharmaceutical Science, latest edi- 
tion, Mark Publishing Company, Easton, U.S.A.), and 30 
may contain a pharmaceuticalry acceptable carrier and 
an additive together. 

[0078] Examples of such carriers and pharmaceutical 
additives include water, a pharmaceuticalry acceptable 
organic solvent, collagen, polyvinyl alcohol, poiyvi- 35 
nylpyrrolldone, carboxyvinyt polymer, sodium car- 
boxymethyiceHutose, sodium poryacryiate, sodium algi- 
nate, water-soluble dextran, sodium carboxymethyl- 
8tarch, pectin, methyl cellulose, ethyl cellulose, xanthan 
gum, gum arable, casein, agar, polyethylene glycol, dig- 40 
iycerin, glycerin, propylene giycol, vaseline, paraffin, 
stearyl alcohol, stearic acid, human serum albumin 
(HSA), mannftol, sorbitol, lactose, and surfactant that is 
acceptable as a pharmaceutical additive. 
[0079] One or an appropriate combination of the 45 
above additives is practically selected according to the 
dosage form of the therapeutic agent of the present in- 
vention, but is not limited thereto. For example, the 
agent that can be used as a pharmaceutical preparation 
for injection can be prepared by dissolving purified and- so 
glypican 3 antibodies In a solvent such as a physiolog- 
ical saline, a buffer or a glucose solution, and then add- 
ing an adsorption inhibitor such as TweenSO, Tween20, 
gelatine or human serum albumin to the solution. Alter- 
natively, the freeze-dried agent may be used to prepare 55 
a dosage form that is dissolved for reconstttutJon before 
use. As an exefpient for freeze-dryi ng , for example, sug- 
ar alcohol or saccharides such as mannitol or glucose 



can be used. 

BRIEF DESCRIPTION OF DRAWINGS 
[0080] 

Fig. 1 shows ADCC activity on HuH-7 cells of anti- 
glypican 3 antibodies (K6534). 
Fig. 2 shows CDC activity on HuH-7 cells of anti- 
gtypican 3 antibodies (K6511). 
Fig. 3 shows the expression of glypican on HuH-7 
4 * cells. 

Fig. 4A shows the results of FACS analysis of GPC3 
expression by human lung cancer cell lines. They 
are the results of analyses with anti-gh/pican 3 an- 
tibocfies (K6534). 

Fig. 4B shows the results of FACS analysis of GPC3 
expression by human leukemia cell lines. They are 
the results of analyses with antl-gtyptean 3 antibod- 
ies (K6534). 

Fig. 4C shows the results of FACS analysis of GPC3 
expression by human lymphoma cell lines. They are 
the results of analyses with anti-glypican 3 antibod- 
ies (K6634), 

Fig. 4D shows the results of FACS analysis of GPC3 
expression by human colon cancer cefl lines. They 
are the results of analyses with anti-gh/pican 3 an- 
tibodies (K6534). 

Fig.4E shows the results of FACS analysis of GPC3 
expression by human mammary cancer ceil lines. 
They are the results of analyses with anti-glypican 
3 antibodies (K6534). 

Fig. 4F shows the results of FACS analyslsof GPC3 
expression by human prostate cancer ceil lines. 
They are the results of analyses with anti-glypican 
3 antibodies (K 6534). 

Fig. 4G shows the results of FACS analysis of G PC3 
expression by the human pancreatic cancer cell line 
and the human hepatic cancer cell line. They are 
the results of analyses with anti-glypican 3 anybod- 
ies (K6634). 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0081] The present invention will be further described 
In reference to the following examples. However, the 
technical scope of the present invention is not limited by 
these examples or the like. 

Example 1 Preparation of monoclonal antibody against 
glypican-3 synthetic peptide 

[0082] A peptide having an amino acid sequence {the 
356th to the 371 st amino acids) (RQYRSAYYPEDLFID- 
KK) of human gfypican-3 protein was synthesized. The 
synthetic peptide was bound to keyhole limpet hemocy- 
anin (KLH) using a maleinlmlde benzoyioxy euccinimide 
(MBS) type crosslinking agent, thereby preparing an im- 
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munogen. Mice (BALB/c, female, 6-week-old) were im- 
munized 3 times with the immunogen at 100 ^g/rnouse. 
The antibody titers In serum were assayed. A method 
employed as an antibody titer assay method involves 
causing the diluted sera to react with the peptides (0.5 
fig) immobilfzed on a plate, performing reaction with 
HRP-labeied anti-mouse antibodies, adding a sub- 
strate, and then measuring absorbance at 450 nm of the 
thus developed color (a peptide solid-phase ELISA 
method). After antibody titers were confirmed, spleno- 
cytes were collected, and then fused (K6hier, G, Mil- 
stein, C: Nature, 256: 495 (1975)) with myeloma cells 
(P3/X63-AgB), thereby preparing hybridomas. Mono- 
clonal antbodies produced by five types of hybridomas 
were then purified. The binding activity to me peptide 
was measured using the peptide solid-phase ELISA 
method, and then lgG1 antibodies (hereinafter, K6534) 
and lgG3 antibodies (hereinafter, K6511) having high 
binding activity were selected. 

Example 2 Inhibition of cell proliferation using antl- 
glypican 3 antibody 

[0083] The ADCC (antibody-dependent cell-mediat- 
ed cytotoxicity) activity and the CDC (complement-de- 
pendent cytotoxicity) activity were measured according 
to the method of Current Protocols In Immunology, 
Chapter 7. Immunologic studies in humans, Editor, John 
E, Cologan et ai„ John Wiley & Sons, Inc., 1993. 

1. Preparation of effector cell 

(0034] The spleen was extracted from a CBA/N 
mouse (8-week-old, male), and then spienocytee were 
isolated in RPMI1 640 media (GIBCO). The cells were 
washed in the same media containing 1 0% fetal bovine 
serum (FBS, HyClone), and then the cell concentration 
was prepared at SxlO^/mL, thereby preparing effector 
cells. 

2. Preparation of complement solution 

[0085] Baby Rabbit Complement (CEDARLANE) was 
diluted 10 times in 10% FBS-contalning DMEM media 
(GIBCO), thereby preparing a complement solution. 

3. Preparation of target cell 

[0086] An HuH-7 human hepatic cancer celt line (Jap- 
anese Collection of Research Bioresources (JCRB) No. 
JCRB0403, Human Science Research Support Bank 
(Human Science Kenkyu Shfen Bank)) was cultured 
with 0.2 mCi of 51 Cr-8odium chromate (Amersham 
Pharmacia Biotech) in 1 0% FBS-containing DMEM me- 
dia at 37°C for 1 hour, thereby performing radioactive 
labeling. After radioactive labeling, the cells were 
washed 3 times In 10% FBS-contaln/ng RPMM 640 me- 
dia, the cell concentration was prepared at 2x10*/mL, 



thereby preparing target ceils. 

4. Measurement of ADCC activity 

s [0087] 50 ul each of the target cells and anti-glypican 
3 antibodies (K6534) were added to a 96-weli U-bot- 
tomed plate (Beckton Dickinson), and then allowed to 
react on ice for 1 5 minutes. 1 00 ul of effector ceils was 
then added, and then cultured within a carbon dioxide 

*0 gas incubator for 4 hours. The final concentration of the 
antibodies was prepared at 0 or 10 u.g/mL. After cuitur- 
ing, 1 00 ul of the supernatant was collected, and then 
radioactivity was measured using a gamma counter 
(COBRA II AUTO-GAMMA, MODEL D5005, Packard 

is Instrument Company). Cytotoxic activity (%) was found 
by using the formula (A-C)/{B-C)X1 00. Therein, "A* rep- 
resents radioactivity (cpm) In each sample, "B" repre- 
sents radioactivity (cpm) in a sample supplemented with 
1% NP-40 (nacalal tesque), and n C" represents radio- 
es activity (cpm) in a sample containing only target cells. 
The experiment was performed in duplicate, and aver- 
age values were calculated. 

5. Measurement of CDC activity 

25 

10088] 50 ul each of the target cells and anti-glyplcan 
3 antibodies (K6511) were added to a 96-wel flat-bot- 
tomed plate (Becton Dickinson), and then allowed to re- 
act on tee for 15 minutes. 100 ul of a complement so- 

so lution was then added, followed by 4 hours of curturing 
In a carbon dioxide gas Incubator. The final concentra- 
tion of the antibody was 0 or 3 ng/mL. After culturing, 
1 00 ul of the supernatant was collected, and then radi- 
oactivity was measured using a gamma counter. Cyto- 

35 toxic activity (%) was found in the same manner as that 
used in "4. Measurement of ADCC activity.* The exper- 
iment was performed In duplicate, and average values 
were calculated. 

[0089] Figure 1 shows ADCC activity and Figure 2 
40 shows CDC activity. These results revealed that anti- 
grypican 3 antibodies exert ADCC activity and CDC ac- 
tivity on an HuH-7 human hepatic cancer cell line and 
thus inhtort cell proliferation. 

** Example 3 Measurement of the expression level of 
grypican on HuH-7 cells 

[0090] Approximately 5x10 5 HuH-7 cells were sus- 
pended in 1 00 ul of FACS/PBS (prepared by dissolving 

so 1 g of bovine serum atoumin (SIGMA) In 1 L of Cell- 
WASH (Beckton Dickinson)). Then, anti-glypican 3 an- 
tibodies (K651 1 ) or mouse lgG2a (Biogenesis) as a con- 
trol antibody were added at 25 u.p/mL, and then the so- 
lution was allowed to stand on ice for 30 minutes. After 

& washing with FACS/PBS, the product was suspended 
in 100 ul of FACS/PBS. 4 ul of Goat Anti-Mouse Ig 
FITC (Becton Dickinson) was added, and then the so- 
lution was allowed to stand on tee for 30 minutes. 
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[D091 J After washing twice with FACS/PBS, the prod- 
uct was suspended in 1 mL of FACS/PBS. Fluorescence 
intensity of the cells was measured using a flow cytom- 
eter (EPICS XL, BECKMAN COULTER). 
[D092] Figure 3 shows the result of flow cytometry, 
Glypican 3 was expressed on HuH-7 cells, suggesting 
that antl-glyptean 3 antibodies bind to glypican 3 ex- 
pressed on the cell so as to inhibit cell proliferation (Fig. 
3). 

Example 4 GPC3 expression analysis on carcinoma cell 
panel using FCM 

[0093J Expression of glypican 3 (GPC3) by human 
cancer cell lines (lung, colon, rectum, mammary, pros- 
tate, leukemia, lymphoma, myeloma, pancreas and liv- 
er) was analyzed using FCM. 
[0094] The cells were cultured for 2 days and then 
subjected to assay. The adhered eels were collected 
using Trypsin-EDTA (Cat. No. 26300-054, Lot 14210, 
GIBCO) that had been diluted 10 times with cell disso- 
ciation buffer (Cat. No. 13150-016, Lot 1098554, GIB- 
CO). The collected cells were allowed to react on ice 
with anti-gfypican 3 antibodies (K6534, 600 jxg/ml) or 
mlgG2a antibodies as a negative control (Biogenesis, 
M-lgG2a-i, Lot EA990719A, 1 mg/ml) (final antibody 
concentration of 1 0 u,g/mi). After being washed, the cells 
were allowed to react with FTC-labeled anti-mouse Ig 
antibody (Cat. No. 349031, BD PharMlngen) on ice (2 
juVtest). After the ceils were washed, fluorescence inten- 
sity was measured using a flow cytometer (EPICS XL, 
BECKMAN COULTER). As a result, the expression of 
GPC3 was confirmed In the lung cancer cell lines (A549, 
NCI-H460, NCI-H23, NCI-H226, DMS114, EKVX, HOP- 
62 and NCI-H322 M; the leukemia ceil lines P30/OHK, 
BALL-1 , THP-1 and P39/TSU), the lymphoma cell lines 
(MLMA, Ramos and U937)-,; the colon cancer ceil lines 
(SW480, COL0205, LoVo and SWB37), the rnarnmary 
cancer ceil lines (MDA-MB-231, SK-BR-3, and 
MDA-MB-468), the prostate cancer cell lines (LNCaP 
and 22Rv1 ), the pancreatic cancer ceil line (MIAPaCa- 
2), and the hepatic (liver) cancer ceil line (HepG2). 
Based on these results, it is concluded that the cell 
growth Inhibitor of the present invention is useful in treat- 
ing lung cancer, colon cancer, mammary cancer, pros- 
tate cancer, leukemia, lymphoma, pancreatic cancer 
and the like. 



proliferation. Thus, the agent containing the antl-glypl- 
can 3 antibody is useful as a cell growth inhkitor, and 
in particular a carcinoma ceil inhibitor. 
[0096] All publications, patents and patent appltea- 
s tions cited herein are incorporated herein by reference 
in their entirety, it is therefore readily to be understood 
by a person skilled in the art that numerous modifica- 
tions and variations of the present Invention are possible 
within the scope of the invention without departing from 
« the technicai idea and the scope of the invention as de- 
scribed in the appended claims. The present invention 
Is" intended to encompass such modifications and vari- 
ations. 

15 

Claims 

1. A cell growth Inhtoftor, containing an antl-grtypican 
3 antibody as an active ingredient. 

20 

2. The cell growth inhtoitor of claim 1 , wherein the antl- 
glypican 3 antibody has cytotoxic activity. 

3. The cell growth inhibitor of claim 2, wherein the cy- 
25 totoxic activity is antbody-dependent cell-mediated 

'cytotoxicity (ADCC) activity or complement-de- 
pendent cytotoxicity (CDC) activity. 

4. The cell growth inhibitor of any one of claims 1 to 3, 
30 wherein the ceils are carcinoma cells. 

5. The cell growth Inhibitor of claim 4, wherein the cells 
are selected from the group consisting of hepatic 
cancer cells, lung cancer cells, colon cancer ceils, 

& mammary cancer cells, prostate cancer cells, 
leukemia cells, lymphoma cells and pancreatic can- 
\ car cells. 

6. The ceil growth inhibitor of claim 5, wherein the cells 
40 are hepatic cancer cells. 

7. The cell growth inhibitor of any one of ciaims 1 to 6, 
wherein the antibody is a monoclonal antibody. 

4* B. The cell growth inhibitor of any one of ciaims 1 to 6, 
wherein the antibody is a humanized antibody or a 
chimeric antibody. 



INDUSTRIAL APPLICABILITY 

[0098] According to the present Invention, a cell 
growth inhibitor containing an anti-gfypican 3 antibody 
as an active Ingredient is provided. Moreover, according 
to the present invention, a carcinoma cell growth inhib- 
itor containing an anti-grypican 3 antibody as an active 
ingredient is provided. Tne anti-gfypican 3 anttoody 
binds to glypican 3 that is expressed on HuH-7 cells of 
a human hepatic cancer cell line, so as to inhibit ceir 



9. An antibody, binding to glypican 3. 

so 

10. The anttoody of claim 9, having cytotoxic activity. 

11. The antibody of claim 10, having cytotoxic activity 
against hepatic cancer cells. 

55 

12. The antibody of claim 11, having cytotoxic activity 
against an HuH-7 hepatic cancer cell line. 
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